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© The present invention is directed to the technical 
field of discrete electronic components and in par- 
ticular refers to a circuit device for transforming a 
type "D" flip-flop into a flip-flop called type n B n able 
to sample data both on leading and trailing edges of 
the clock signal, which has a first type "D" flip-flop 
at whose clock input is electrically connected an 
exclusive OR.to this first type "D" flip-flop is con- 



nected a second "D"-type flip-flop identical to the 
first one which f being also circuitally connected with 
the exclusive OR output allows to realize a flip-flop 
called type W B" which representsjn the wholly in- 
tegrated circuital form.a new discrete component 
which enables various circuital functions not possible 
or not practically feasible in the prior art 
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one,indicated by reference numeral 4. 

The type W B W flip-flip has an input B indicated 
by reference numeral 5,an output Q indicated by 6 f 
a second output QN indicated by 7,as well as a 
clock input indicated by 8. 5 

The B- input 5 of type "B" flip-flop is con- 
nected directly with input D of the second type "D n 
flip-flop indicated by 4a, whilst the output Q of the 
same type w D n flip-flop, indicated by 4b,is con- 
nected directly with the Q-output 6 of type rt B" flip- w 
flop.The clock input indicated by 4d of the flip-flop 
4 is connected with the output 3c of exclusive OR 
3,as well as with clock input of flip-flop 2 indicated 
by 2d. 

The output 4c of flip-flop 4 is connected di- is 
rectiy to the output QN indicated by 7 of type W B" 
flip-flop. 

The clock input 8 of type n B w flip-flop 1 is 
directly connected to one 3b of the inputs of exclu- 
sive OR 3,while the other input 3a of the same 20 
exclusive OR 3 is circuitally connected to the input 
Dedicated by 2a,of flip-flop 2,which input is short- 
circuited with the output 2c of the flip-flop it- 
self.which represents the output QN of flip-flop 
2.The output 2b,namely output Q of flip- flop 2,is 25 
not circuitally connected,while the clock input as 
hereinbefore mentioned.is connected with the out- 
put 3c of exclusive OR 3 and is indicated in the 
diagram by reference 2d. 

After a description given in a mainly structural 30 
meaning,the operation of the device according to 
the present invention is the following. 

At each clock transition we have a switching of 
the flip-flop 4 which acts as a divider by two and 
hence provides t simultaneously,for the inversion of as 
the clock input of flip- flop 2, namely on the input 
2d f thus predisposing for the subsequent transition. 

Since the propagation delay normally is greater 
or equal to the minimum pulse width.it is clear that 
this lastfor both flip-flops,shows the feature for ao 
which the minimum clock width depends upon 
propagation time of flip-flop 2 to which the delay 
time due to exclusive OR 3 must be added. 

In more details,propagation time of flip-flop 2 
coincides with the smaller time unit which can be 45 
sampled and assigned to the delay element repre- 
sented by flip-flop 4,whereas the propagation time 
of exclusive OR 3 assures an appropriate tolerance 
margin. 

The time setting of two flip-flops is obtained 50 
taking into consideration that the sum of propaga- 
tion times of flip-flop 2 and exclusive OR 3 must be 
less than half the minimum duration of the pulse to 
be sampled. 

In summary ,we come to the concept thatjf we 55 
neglect the exclusive OR delay time.the smaller 
delay time t corresponds to propagation time of 
flip-flop 4. 



Thus the invention full achieves the proposed 
objects.lndeed, in this way.it is possible to re- 
alized an intrinsic manner.a circuital arrangement 
which should require.otherwise.difficult parameters 
settings of the circuit itself. 

Moreover.in this way there is provided a new 
discrete integrated component called type "B" flip- 
flop which.at present.is not available in the field of 
commercial electronic components and may be 
used.for instance.in the telecommunications field.as 
concerns the reread of data flow RZ by a clock 
which.through the use of a type "B" flip- flop.can 
work also at the same frequency of the flip-flop 
itself. 

It is clear that the use of circuits and/or equiv- 
alent circuital components.even if structurally dif- 
ferent^ well as technical-practical modifica- 
tions,are not beyond the protective limits and the 
inventive sphere of the present inventions herein- 
before described and herebelow claimed. 



Claims 

1. A circuit device for transforming a type "D* flip- 
flop into a flip-flop called type "B" able to sample 
data at its input both on leading and trailing edges 
of the clock signal.of the type comprising an exclu- 
sive OR, whose output is circuitally connected to 
the clock input of a first type "D" flip-flop and a 
delay circuit means circuitally connected to the 
exclusive OR too.said device being characterized 
in that said delay means consists of a second type 
W D" flip-flop whose outputs QN.Q are respectively 
the outputs QN,Q of the flip-flop called type 
w B\and whose input D is the input B of the flip-flop 
called type "B w , and whose clock input is con- 
nected to the exclusive OR.this latter having two 
inputs.the first one being the clock input of the flip- 
flop called type "B" and the second one being 
circuitally connected to the input D of said first 
type "D* flip-flop which input D.in turn, is short- 
circuited with the input QN of the same flip-flop. 

2. A circuit device according to clairrf 1 , character- 
ized in that said device is embodied as a single 
discrete component integrated on a chip. 

3. A circuit device for transforming a type "D" flip- 
flop into a flip-flop called type "B" able to sample 
data at its input both on leading and trailing edges 
of the clock signal as hereinbefore described and 
illustrated for the proposed objects. 
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